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[Title of Invention] Pearlescent pigment and the cosmetic in which it is blended 
[Abstract] 

[Problem] To provide an inexpensive pearlescent pigment that, when blended into 
cosmetic, has no lackluster, exhibits very good brightness, gives no feeling of roughness 
on the skin and has excellent spreading and gives good feel of fit and, further, to provide 
the cosmetic that contains it and gives excellent feel of brightness, 

[Means of Solution] Glass flake containing silica (Si02) by 45 - 75 wt % and having an 
average thickness of 0.1 ~ 2.5 |iim, average particle size of 1 300 ^m and an aspect ratio 
of 10 '- 500 is made by the melting method. The aspect ratio means the value obtained by 
dividing the average particle size with the average thickness (average particle size/ 
average thickness). 

[Claims of the Patent] 

[Claim 1] Pearlescent pigment whose parent material contains silica (Si02) by 45 - 75 wt 
%, the pigment having an average thickness of 0.1 - 2.5 )im, average particle size of 1 
300 fun and an aspect ratio of 1 0 500. 

[Claim 2] The pearlescent pigment described in Claim 1 in which, on the surface of the 
said parent material, precious metal and titania are attached. 
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[Claim 3]. Cosmetic in which the pearlescent pigment described in Claim 1 or 2 is 
blended. 

[Detailed Description of the Invention] 
[0001] . 

[Field of Technology Where the Invention Belongs] This invention is related to the 
pearlescent pigment for which the composition of parent material, the thickness, particle 
size and aspect ratio are within fixed ranges and to the cosmetic in which this pigment is 
blended. Further, the invention is related also to the said pearlescent pigment which is the 
glass flake having the coated fihn of metal oxide. 

[0002] 

(Existing Technology] As the bright, flaky powder that exhibits pearlescence, the so call- 
ed pearl mica obtained by using the natural or synthetic mica as the base material and 
coating its surface with titanium oxide or iron oxide has been known from the past. How- 
ever, as the mica has cleaving characteristics, difference of level can form easily on its 
surface and so, frequently, its surface smoothness is inadequate. For this reason, it can not 
be said that the pearlescent pigment from the base material of mica exhibits good bright- 
ness. Also, as many impurities are contained in the natiiral mica, the pearlescent pigment 
using it as the base material causes lackluster when blended in cosmetic. 

[0003] As a pearlescent pigment, Kokai JP No. 1765 15 - 1997 describes a flaky powder 
coated with metal oxide having an average shape ratio (average thickness/ average parti- 
cle size) of 1/9 ~ 1 and particle size of 25-500 pm. When this flaky powder is used in a 
cosmetic material, the calculated thickness becomes more than 2.78 pm and so it gives 
rough feeling on the skin; also, as the average shape ratio is large and the shape is close 
to that of a cube, spreading on the skin or the feel of fit is poor; fiirther, compared to the 
thin flake of equal weight, number of sheets is smaller and so there is the problem of less 
feel of brigjitness due to reflection. 

[0004] Also, Kokai JP No. 1 16507 - 1 994 describes a pearlescent pigment that uses, as 
the base material, the flaky silica glass made from metal alkoxide and is coated with 
titania or zirconia. This flaky silica glass has the cost problem because the metal alkoxide 
is very expensive. Also, as the silica glass has higher silica content high and higher hard- 
ness in comparison to the common glass, it is pulverized when mixed during the material 
blending process in the case of using it as the cosmetic material and so there is the danger 
that its particle size can not be maintained. When the particle size becomes smaller, there 
is the advantage of the uniform dispersion in the cosmetic material becoming easier but, 
on the other hand, there is the problem that it is difficult to express the brightness as the 
pearlescent pigment. 

[0005] Further. Kokai JP No. 187770 - 1987 describes a UV ray- blocking pigment made 
by coating the glass flake with fine grain particles of titanium oxide. However, this UV 
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ray- blocking pigment is coated with an amount of titanium oxide by which the pearl- 
escence is actually not expressed. 

[0006] 

[The Problem That the Invention Intends to Solve] As has been described above, the 
blending of pearlescent pigment in the cosmetic products has been practiced widely firom 
the past but the pearlescent pigment that uses the natural or synthetic mica as its base 
material has the problem that, because of its inadequate surface smoothness, it can not be 
said to express good brightness. Also, in the case of using the natural mica as the base 
material, impurities are contained and so, when blended in cosmetic, this causes the lack- 
luster. Further, m the case of using the flaky silica glass as the base material, there are 
problems of the cost and the difficulty of maintaining the particle size. 

[0007] This invention was accompHshed in view of such problems of the existing tech- 
nology. Its objective is to provide an inexpensive pearlescent pigment that, when blended 
mto cosmetic, has no lackluster, exhibits very good brightness, gives no feeling of 
roughness on the skin and has excellent spreading and gives good feel of fit. Further, the 
dbjective is to provide the cosmetic that has good spreading and feel of fit, does not 
generate rough feel and has excellent brightness. 

[0008] 

[The Means for Solving the Problem) To achieve the above mentioned objective, the 
parlescent pigment of the invention described in Claim 1 is the one whose parent material 
contains silica (Si02) by 45 - 75 wt %, the pigment having an average thickness of 0.1 ~ 
2.5 nm, average particle size of 1 - 300 ^m and an aspect ratio of 10 ~ 500. Here, the 
aspect ratio means the value obtained by dividing the average particle size with the 
average thickness (average particle size/ average thickness). 

[0009] The pearlescent pigment of the invention described in Claim 2 is the one describ- 
ed in Claim 1 in which, on the surface of the said parent material, precious metal and 
titania are attached. 

[0010] The cosmetic material of the invention described in Claim 3 is the one in which 
the pearlescent pigment described in Claim 1 or 2 is blended. 

[0011] 

[Mode of Application of the Invention] In the following, detailed explanation is given on 
the mode of application of this invention. The pearlescent pigment of this invention is the 
one m which the base material contains silica (Si02) by 45 ~ 75 wt %. As for this base 
material, the example is the glass flake that is made by the melting method. The glass 
flake can be made by the known technologies, e.g. the methods described in. for example 
JP No. 17148 - 1966, JP No. 3541 - 1970. Thus, the molten glass is extnided from a ' 
circular slit and air is injected inside the glass to expand this into a hollow cylinder to 
make the thin and uniform glass film and this is pulverized to make the glass flake. This 
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glass flake is made by melting inexpensive raw material and so its cost can be kept low. 
Also, as the molten glass having free surface is cooled and solidified, its surface is very 
smootti. Also, as the material is amorphous and does not have the cleaving characteris- 
tics, difference of level is not formed on its surface. Also, compared with the silica glass 
which contains silica by more than 80 wt %, it has some flexibility and, so, when blended 
in the cosmetic, pulverization does not occur easily and the particle size at the time of 
blending can be maintained. As for the glass, that of any composition is good as long as 
melt- shaping is possible and the examples are soda lime glass, C glass, E glass, etc. 
which are commonly used. These glasses contain the silica by the above said range. 

[0012] Also, by pulverizing and classifying the glass film of average thickness of 1 ~ 2.5 
Jim, the glass flake of average particle size 1. ~ 300 \im and aspect ratio of 10 ~ 500 is 
made. Because of the production technology, the glass flake can not be made thinner than 
0.1 Jim. On the other hand, when it is thicker than 2.5 ^m, this generates the feel of 
roughness in the cosmetic in which it was blended and it also reduces the brightness. 
When the aspect ratio is smaller than 10, the spreading and the feel of fit of the cosmetic 
in which it was blended is made worse; on the other hand, when it is greater than 500, 
spreading of the cosmetic onto the skin is made poor and the feel of roughness is made 
excessively strong. When the average particle size is less than 1 urn, sufficient brightness 
can not be imparted to the cosmetic in which it was blended; on the other hand, if it is 
greater than 300 ^m, the particles show too much in the cosmetic in which it is blended 
and the finishing becomes unnatural. 

[0013] When the shape of the base material is within the above said range, property of 
the glass flake varies with the sihca content of the base material. When the silica content 
is higher than 75 vn %, the production by the melting method is difficult and the produc- 
tion by the sol-gel method actually becomes the main stream. The glass that has high 
silica content and is made by the sol- gel method is called [silica glass], hereinafter. Flake 
of the sihca glass whose shape is in the above said range has high hardness and is brittle 
as mentioned above and so, when an external force above a certain level is applied, it 
breaks easily. For example, when ultra sonic wave is irradiated to the flake of silica glass, 
Its average particle size is found to decrease. Specifically, when the laser diffraction 
particle size distribution measuring apparatus (Pro 7000 S made by Seishin Kogyo Col) 
attached with the ultra sonic wave irradiating apparatus is used to obtain 65 W output for 
1 mmute and the ultrasonic wave is irradiated to the flake to silica glass, its average 
particle size changed as shown in the [Table 1 ] below. 

[0014] [Table 1] " 

Change in particle size when ultra sonic wave is irradiated on the flake of silica glass 



Item Initial average particle size (^m) 
Sample 1 6.02 
Sample 2 9.36 
Samples 15.62 



After the irradiation of ultrasonic wave ([im) 
5.90 ■ 
9.20 
15.40 
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Sample 4 24.49 21.79 

Samples 25.93 , 23.30 

Sample 6 26.69 25.13 

Sample? 28.41 23.10 

Samples 50.19 35.58 

Sample 9 55.50 ' 38.48 

Sample 10 58.93 39.O4 

Table 1. Footnote. For the samples 1 ~ 10, SG series (made by Nippon Sheet Glass K. 
K.) were used. 

[0015] Also, it was confimied that, as the irradiation time of ultrasonic wave increased, 
average particle size of the flake of sihca glass decreased. Specifically, when the ultra ' 
sonic cleansing apparatus (made by Velvo Clear Commerce Co , VS - 70R) was used to 
obtain 60 W output and the ultrasonic wave was irradiated to the flake of sihca glass, its 
average particle size changed as shown in [Table 2] 

[0016] [Table 2] 

Change of particle size with time when ultrasonic wave was irradiated to the flake of 
silica glass 

Item/ in-adiation time Omin 0.5 min 1 min 2min 5 min 

Sample l(|im) 23.19 14.70 13.63 12.35 11.25 

Sample 2 (^m) 69.08 37.79 34.30 30.74 27.89 

Sample 3 (urn) 183.80 85.73 67.70 60.04 58.05 

Note) For the samples 1 ~ 3, SG. series (made.by Nippon Sheet Glass K. K.) were used. 

[0017] From [Table 1] and [Table 2], it is seen that when the particle size of silica glass is 
greater, it breaks more easily by ultra sonic wave. With respect to the time elapsed, it is 
seen that the breaking occurs easily during the initial period of the ultra sonic wave irrad- 
ation. hi this way, the flake of silica glass breaks by the impact of ultrasonic wave but 
this phenomenon is not observable with the glass flake. This is beheved to be due to the 
fact that glass flake is not so hard as silica glass and that it has some flexibihty. Conse- 
quently, with pearlescent pigment that uses the glass flake as the base material, the initial 
particle size can be maintained better than the flake of silica glass when blended and 
mixed into other materials as the material of cosmetic and, as the result, the brightness 
can be expressed more effectively in the cosmetic material also. As to the silica content 
of the glass flake, 50 ~ 70 wt %, preferably 55 - 65 wt %, is good to let the base material 
have the necessary strength and proper flexibility. 

[0018] As the name indicates, this pearlescent pigment shows the luster like that of pearl 
in appearance and this can be obtained by installing on the glass flake the coating film 
consistmg of metal oxide such as titania (Ti02), zirconia or iron oxide. As for the method 
of forming this coating film, one can use the known technology which is described in, for 
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example, JP No. 25644- 1968, Kokai JP No. 34529 - 1972. Specifically, the glass flake 
IS suspended in the titanyl sulfate solution or titantium telra chloride solution and, by 
raising the temperature of this solution, the titania is precipitated and the coating film is 
installed on the glass flake. Hgwever, the method is not limited to this and one can use 
any method as long as it can install a thin coating fihn on the glass flake. 

[001 9] By controlling the thickness of the coating film on the glass flake, an optional 
color tone due to the interference can be expressed. As for the thickness of this coating 
film, 20 ~ 25 nm is preferred. When it is less than 20 nm, brightness can not be 
expressed and, on the other hand, when it is thicker than 250 ran, greater amount of raw 
material is needed and so this is not preferable for the cost. 

[0020] When titania is used for this coating film, the glass flake is heat- treated at 800 ~ 
1200 deg C after the formation of coating film in many cases. This heat treatment is 
conducted to convert the anatase type to the rutile type as there are 3 crystal systems, i.e. 
the Matase type, bluekite (phonetic translation) type and rutile type, in titania. When the 
titania coating film is installed by the precipitation from the solution described above, 
first the anatase type precipitates out. Anatase type is chemically unstable compa-ed to 
the rutile type and, therefore, when durability and weatherability are required of the glass 
flake, the rutile type is preferred over the anatase type. The titania coating film of rutile 
type forms more dense film than the anatase type and so it expresses higher brightness, 
i.e. more vivid color. Therefore, as the coating film of glass flake, that which consists of 
the titania of rutile type is preferred and so the process is directed it. 

[002 1 ] When the heat treatment temperature for the above mentioned conversion of crys- 
tal system is below 800 deg C, crystal system of titiania remains as the anatase type; but, 
on the other hand, when it is higher than 800 deg C, conversion to the rutile type is ' 
known to occur. However, when heating is done to over 800 deg C, there are cases in 
which the glass flake deforms. To prevent this deformation, the present inventors con- 
ducted extensive studies and, as the result, found out a method of converting to the rutile 
type even at a heating temperature below 800 deg C. It is the method in which, at the time 
of precipitating titania from the said solution, a minute amount of precious metal is 
attached to the glass flake as a catalyst. Here, the precious metal indicates gold, silver and 
platinum family (Ru, Rh, Pd, Os, Ir, Pt). As to the method of attaching precious metal to 
the glass flake, there is no particular restriction. An example is the method in which the 
glass flake is put into the solution of chloro planitinic acid and kept there for a while. In 
this method, it was confirmed tiiat the conversion of crystal system to the rutile type 
occurs by the heat treatment below 600 deg C. 

[0022] Depending on the refi-active index of the coating film on the glass flake, the 
thickness of coating fihn which expresses a certain color tone varies somewhat but, in 
general, the relation between the thickness of coating film and the coloring (reflected 
light) is as shown in [Table 3] below. 
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[0023] [Table 3] 



Coloring 



Thickness of coating film (nm) 



Silver 

Yellow 

Red 

Blue 

Green 



40-60 
60-80 
80-100 
100-140 
120-160 



[0024] By blending the glass flake of specific shape having the coating film of the above 
said metal oxide, i.e. the pearlescent pigment, one can obtain the cosmetic material that 
exhibits clear coloring without lackluster, has no feel of roughness on the skin and, 
further, has excellait spreading and feel of fit on the skin. 

[0025] As for the blending ratio of the pearlescent pigment in this cosmetic, 1 - 100 wt % 
is prefened. When the blending ratio is less than 1 wt %, the brightness of pearlescent 
pigment is not expressed sufficiently. On the other hand, even if it is 1 00 wt %, it can - 
combine with the human fat that is present on the skin and can function as the cosmetic 
material. 

[0026] In this cosmetic material, a wide range of cosmetic material such as the facial 
cosmetic, makeup cosmetic, hair cosmetic are included. Among these, this pearlescent 
pignent is used suitably particularly in the makeup cosmetic such as the foundation, 
white powder, eye shadow, brasher, make up base, nail enamel, eye liner, mascara, ' 
rouge, fancy powder, etc. 

[0027] Depending on the purpose of the cosmetic material, this pearlescent pigment can 
be given a treatment for making it suitably hydrophobic. As for the method of hydro 
phobic treatment, examples are: first, the method of treatment by using the silicone 
compound such as methyl hydrogen poly siloxane. high viscosity silicone oil and silicon 
resin, etc., secondly, the method of treatment by using the surfactant such as anionic 
surfactant, cationic surfactant, etc, thirdly, the method of treatment by using the poly- 
meric compound such as nylon, poly methyl methacrylate, poly ethylene. Teflon, poly 
amino acid, fourthly, the method of treatment by using the compound containing perflu- 
oro group, lecithin, collagen, metal soap, oleophilic wax, poly hydric alcohol partial ester 
or complete ester, fifthly, the method of treatment that combines these. However, the 
method is not restricted to the above mentioned methods if a method is appUcable to the 
common hydrophobic treatment of powder. 

[0028] Li this cosmetic material, when necessary, one can blend suitably other materials 
that are used commonly in the cosmetics. The examples are: Inorganic powder such as 
talcum, kaolin, sericite, white mica, gold mica, red mica, black mica, Lithia mica, barmi- 
culite (phonetic translation), magnesium carbonate, calcium carbonate, diatom earth, 
magnesium silicate, calcium silicate, aluminum silicate, barium silicate, barium sulfate. 
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strondum silicate, tungstic acid metal salt, silica, hydroxy apatite (phonetic translation), 
boron nitride, ceramics powder; Organic powder such as nylon powder, poly ethylene 
powder, benzo guanamine powder, poly tetra fluoro ethylene powder, distyrene benzene 
polymer powder, epoxy powder, acryl powder, micro crystalline cellulose; Inorganic red- 
colored pigment such as iron oxide (Bengala), iron titanate; In organic brown colored 
pigment such as y iron oxide; Inorganic yellow colored pigment such as iron yellow 
oxide, ocher; Inorganic black colored pigment such as black iron oxide, carbon black; 
Inorganic violet colored pigment such as mango violet, cobalt violet; Inorganic green 
colored pigment such as chromium oxide, chromium hydroxide, cobalt titanate; Inorganic 
blue colored pigment such as ultra marine blue, Prussian blue; Pearl pigmeni'such as 
titanium oxide - coated mica, titanium oxide coated oxy chloro bismuth, titanium oxide 
coated talcum, fish scale foil, colored titanium oxide- coated mica; Metallic powder 
pigment such as aluminum powder, copper powder; Organic pigment such as Red Color 
No. 201, Red Color No. 202, Red Color No. '204, Red Color No< 205, Red Color No. 220, 
Red Color No. 226, Red Color No. 228, Red Color No. 405, Oiange Color No. 203, 
Orange Color No. 204, Yellow Color No. 205, Yellow Color No. 401 and Blue Color No. 
404; Organic pigment such as zirconium, barium or aluminum lake of Red Color No. 3, 
Red Color No. 1 04, Red Color No. 1 06, Red Color No. 227, Red Color No. 230, Red 
Color No. 401, Red Color No. 505, Orange Color No. 205, Yellow color No. 4, Yellow 
Color No. 5, Yellow Color No. 202, Yellow Color No. 203, Green Color No. 3 Blue 
Color No. 1; Natural coloring matter such as chlorophyll, P- carotene; Various hydro- 
carbons such as sqallane, fluid paraffin. Vaseline, micro crystalline wax, ochezolite, 
ceresin, myristic acid, palmitic acid, stearic acid, oleic acid, iso stearic acid, cetyl alchol, 
hexa decyl alcohol, oleyl alcohol, cetyl 2- ethyl hexanoate, 2- e thyl hexyl palmitate, 2- ' 
octyl dodecyl myristate, neo pcntyl glycol di- 2- ethyl hexanoate, glycerol tri -2- ethyl 
hexanoate, 2- octyl dodecyl oleate, iso propyl myristate, glycerol tri iso stearate, tri 
cocoanut oil fatty acid glycerol, olive oil, avogard oil, beeswax, myristyl myristate, mink 
oil, lanolin; Silicone oil, esters of higher fatty acid, oil and fat; Oily component such as 
higher alcohol, wax, etc.; Organic solvent such as acetone, toluene, butyl acetate, acetic 
acid ester, etc.; Resin such as alkyd resin, urea resin, etc.; Plasticizing agent such as 
campha, acetyl tri butyl citrate, etc.; UV ray absorbing agent, antioxidant, preservative, 
surfactant, moisture retaining agent, perfume, water, alcohol, viscosity ino-easing agent, 
etc. ' 

[0029] As to the form of this cosmetic, there is no particular restriction and it can be in 
the form of powder, cake, pencil, stick, ointment, liquid, latex, cream, etc. 

[0030] Further, this invention can be realized by the following mode of application: the 

method in which a precious metal such as platinum is attached to glass flake and then the 
titania of anatase type is attached to it and, by heating at below 600 deg C, the glass flake 
havmg the coating film that consists of the rutile type titania is made. 

[0031] 

[Examples of Application] In the following, examples of application and comparative 
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examples are given to explain this invention in further detail. However, the invention is 
not limited to these examples of application as long as the key point of this invention is 
, not exceeded. First, explanation is given on the pearlescent pigment prepared by film- 
coating the glass flake with metal oxide. 

[0032] (Example of Application 1 ) - (Example of AppHcation 4) 
The C glass (Si02: 65 wt %, A1203: 4 wt %, CaO: 14 wt %, MgO: 3 wt %, B203: 5 wt 
%, Na20: 8 wt %, K20: 1 wt %) was melted at 1 ,200 deg C and this was blown into the 
cylindrical shape to stretch it to thin fibn and this was cooled and solidified to the 
prescribed thickness. This was pulverized and classified to make the glass flake having 
the prescribed thickness, particle size and aspect ratio. This glass flake was suspended in 
the titanyl sulfate solution and the suspension was heated and boiled for 1 hour to film- 
coat the surface of glass flake with titania to various thickness. After filtration, water- 
washing and drying, heat treatment was done at 600 deg C for 30 minutes to obtain the 
glass flake that has the coated film of titania. The crystal system of the titania coating 
film was examined by X ray diffraction. In all cases it was the anatase type. 

[0033] Here, depending on the thickness of titania coating fibn, coloring of the glass 
flake varies and, also depending on the thickness and particle size of glass flake, the 
specific surface area varies. Therefore, the condition for obtaining the desired titania 
coating film in each example of apphcation can not be determined univocally. At the 
stage of forming the titania coating film, glass flake was sampled in a suitable way fi-om 
the suspension and the amount of addition of titanyl sulfate was adjusted while checking 
the color to make the glass flake of an optional color tone. 

[0034] The glass flake having these various thickness, particle size and aspect ratio was 
packed in a cell of silica of diameter 60 mm x height 10 mm and its lightness (L value) 
was measured by using the color difference meter (CR300 made by Minolta Co.). Also, 
by using a gloss meter (VGS- lOOlDP made by Nippon Denshoku Kogyo K. K.), the 
diflRise reflectance of 45''/ 0** was measured and the brightness was evaluated. The pro- 
perties and results of brightness evaluation of these glass flakes are shown in [Table 4] 
below. 

[0035] (Comparative Example 1) - (Comparative Example 3) For the mica that had the 
coating film of commercially available titania of the anatase type and for the nglass flake 
(RCF- 140 made by Nippon Sheet Glass Co.) on which the titania coating fibn of anatase 
type was formed by then method of them example of application described above, the 
lightness (L value) and the diffuse reflectance of 45**/ 0*" were measured by the same 
method as described above and its brightness was evaluated. The results are shown also 
in [Table 4] below. Now, in the glass flake of Comparative Example 3, precious rnetal is . 
not attached. 

[0036] It is seen that all of the glass flake of Examples of Application 1 4 have the 
brightness (L value and diffuse reflectance)) that is higher in comparison to the mica of 
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Comparative Examples 1 and 2 are very clear and bright and gives a high feel of 
brightness. 

[0037] [Table 4] 

Brightness and glossiness of glass flake and mica having the coating film of titania of the 
anatase type 



Example of 


1 


2 


3 


4 


Comparative 






Application 










Example 1 


2 


3 


Base material 


glass 


glass 


glass 


glass 


mica 


mica 


glass 


Average thickness (nm) 


2.3 


2.3 


2.3 


1.3 


0.4 


0.6 


5.0 


Average particle size (fim) 


450 


80 


40 


25 


40 


80 


140 


Aspect ratio 


196 


35 


17 


19 


100 


113 


28 


Reflected color 


silver 


silver 


silver 


red 


silver 


silver 


silver 


Lightness (L value) 


93 


92 


91 


91 


88 


89 


90 


Diffuse reflectance 


66 


62 


61 


63 


52 


54 


60 



[0038] (Example of Application 5) - (Example of Application 8) 
By the same procedure as in Examples of Application 1 ~ 4 described above, glass flake 
of prescribed shape was made. This glass flake was suspended in the titanium tetra 
chloride solution to which chloro platinic acid was added. This suspension was heated 
and boiled for 1 hour to install the titania coating film of various thickness on the surface 
of glass flake. This glass flake was filtered, water- washed and dried and then it was heat 
treated at 600 deg C for 30 minutes. Crystal system of the titania coating fibn was exam- 
ined by X ray diffraction and all were of the rutile type. This is believed to be due to the 
fact that the platinum that was attached to the glass flake acted as the catalyst which acce- 
lerates the conversion to the rutile type. For these glass flake having various thickness, 
particle size and aspect ratio, the brightness was evaluated by the same procedure as in 
Examples of Application 1 4 described above. The results arc shown in [Table 5] 
below. 

[0039] (Comparative Example 4) (Comparative Example 7) 
For the mica that has the titania coating film of the rutile type that is available 
commercially, the brightness was evaluated by the same procedure described above. The 
results are shown in [Table 6] below. 

[0040] [Table 5] 

Brightness and glossiness of then glass flake having the titanium coating film of rutile 
type 



Example of 

Application 5 6 7 8 

Base material glass glass glass glass 

Average thickness (fim) 2.3 1.3 1.3 0.7 
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Average particle size (\im) 


300 


80 


80 


25 


Aspect ratio 


130 . 


62 


62 


36 


Reflected color 


silver 


gold 


red 


blue 


Lightness (L value) 


95 


94 


93 


92 


Diffuse reflectance 


70 


62 


74 


74 



[0041] [Table 6] 

Brightness and glossiness of then mica having the titanium coating film of rutile type 



Comparative 
Example 


4 


5 


6 


7 


Base material 


mica 


mica 


mica 


mica 


Average thickness (^m) 


0.4 


0.4 


0.4 


0.6 


Average particle size (^im) 


40 


40 


40 


80 


Aspect ratio 


100 


100 


100 


133 


Reflected color 


silver 


gold 


red 


blue 


Lightness (L value) 


91 


90 


90 


89 


Diffuse reflectance 


50 


60 


65 


63 



[0042] From [Table 5] and [Table 6], it is seen that all of the glass flake of Examples of 
Application 5-8 have the brightness (L value and diffuse reflectance)) that is higher in 
comparison to the mica of Comparative Examples 4 7 and are very clear and bright and 
gives a high feel of brightness. 



[0043] Next, explanation is given on the cosmetic in which the glass flake having the said 
titania coating film, i.e. the pearlescent pigment is blended. Evaluation of the cosmetic 
was conducted by 5 steps of evaluation by senses of 10 panellers based on [Table 7] 
below. 



[0044] [Table 7] 

Evaluation by senses on the cosmetic 



Evaluation/ 
Item 


Spreading 


Feel of 
close fit 


Smoothness 


Feel of 
brightness 


Beauty of 
color 


1 


poor 


absent 


absent 


absent 


dirty 


2 


somewhat 


somewhat 


somewhat 


not much 


somewhat 




poor 


absent 


absent 


present 


lackluster 


3 


ordinary 


ordinary 


ordinary 


somewhat 


ordinary 










present 




4 


somewhat 


somewhat 


somewhat 


present 


beautiful 




good 


present 


present 






5 


good 


much present 


much present 


very high 


very beauti- 












ful 
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[0045] The result of evaluation by senses is the average value of the 5 steps evaluation by 
10 panellers and, to facilitate the understanding of the evaluation, the result of evaluation 
is expressed by the following codes. 



Double circle — 4.5 - 5.0 

O 3.5 --4.5 

• 2.5-3.5 

A 1.5'-2.5 

X 1.0-- 1.5 



[0046] (Example of Application 9) Powder foundation 

The powder foundation consisting of the materials shown in [Table 8 below] was 
prepared. 

[0047] [Table 8] 



(1) Titanium oxide 


7 


(2) Talcum 


20 


(3) White mica 


3 


(4) Glass flake of Example of Application 2 


55 


(5) Nylon powder 


2 


(6) Red colored iron oxide 


0.5 


(7) Yellow colored iron oxide 


1 


(8) Black colored iron oxide 


0.1 


(9) Silicone oil 


1 


(10) 2- ethyl hexyl palmitate 


9 


(11) Sorbilan sesqui oleate 


1 


(12) Preservative 


0.3 


(13) Perfume 


0.1 (wt,%) 



[0048] The materials (1) - (8) shown above were mixed by a Hienshell mixer. To this 
mixture, the mixture obtained by melt-heating and mixing the materials (9) (13) shown 
above was added and mixed and this was pulverized by using a pulverizer. Further, this 
was discharged into a dish of diameter 5.3 mm and pressure- molded under a pressure of 
160 kg/ cm2 to make the powder foundation. Results of the evaluation by senses of this 
cosmetic are shown in [Table 9] below. 

[0049] (Comparative Example 8) : Powder foundation 

The material (4) shown above, i.e. the glass flake, was substituted with the mica of 
Comparative Example 1. Other than this, the same procedure as in Example of Appli- 
cation 9 was followed to make he powder foundation. Results of evaluation by senses of 
this cosmetic are shown in [Table 9] below. 

[0050] (Comparative Example 9): Powder foundation 
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The material (4) shown above, i.e. glass flake, was substituted with the glass flake of 
Comparative Example 3. Other than this, the same procedure as in Example of Applica- 
tion 9 were followed to make the powder foundation. Results of the evaluation by senses 
of this cosmetic are shown in [Table 9] below together. 



[0051] [Table 9] 



Item 


Spreading 


Feel of 
close fit 


Smoothness 


Feel of Beauty of 
brightness color 


EA9 


0 


0 


0 


Double circle Double circle 


CE8 


0 


0 


0 


0 0 


CEP 


• 


# 


A 


0 Double circle 



EA.. Example of Application; CE. Comparative Example 



[0052] From [Table 9], it is seen that, in comparison to Comparative Example 8, the 
cosmetic of Example of Application 9 is superior in terms of the feel of brightness and 
beauty of color and, in comparison to Comparative Example 9, it is superior in terms of 
the feel of close fit and smoothness. 

[0053] (Example of Application 10) Brusher 

The brusher that consists of the material shown in Table 1 0 was prepared. 

[0054] [Table 10] 

(1) Talcum 

(2) Silk mica 

(3) Mica 

(4) Glass flake of EA 3 

(5) Red Color No. 226 

(6) Squalane 

(7) 2- ethyl hexyl palmitate 

(8) Preservative 

(9) Perfume 



[0055] The materials (1) ~ (5) shown above were mixed with a Henshell mixer. To this 
mixture, the mixture obtained by heat- melting and mixing the materials (6) ~ (9) shown 
above was mixed by spraying. Next, this was pulverized by using a pulverizer. Next, this 
was discharged into a dish of 4 x 6 cm and pressure molded under 129 kg/ cm2 to make 
the brasher. The results of evaluation by senses of this cosmetic are shown in [Table 1 1 ] 
below. 

[0056] (Comparative Example 10): Brusher 

The material (4) of Example of Application 10, i.e. glass flake, was substituted with the 
mica of Comparative Example 2. Other than this, the same procedure of Example of 



12.6 
8.1 
25.4 
45.0 
0.4 
3.0 
5.0 
0.3 

' 0.2 (wt %) 
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Application 10 was followed to make the bnisher. Results of evaluation by senses of this 
cosmetic are shown in [Table 1 1] below. 

[0057] (Comparative Example 11): Brasher 

TTie material (4) of Example of Application 10, i.e. glass flake, was substituted with the 
glass flake of Comparative Example 3. Other than this, the same procedure as in Example 
of Apphcation 10 was followed to make the brusher. Results of evaluation by senses of 
this cosmetic are shown in [Table 1 1] below together. 

[0058] [Table 11] 

Item Spreading Feel of Smoothness Feel of Beauty of 

' close fit brightness color 

EAIO . 0 . 0 O Double circle Double circle 

CEIO 0 O O 0 0 

^ ^ I A 0 double circle 

EA. Example of Application; CE. Comparative Example 

[0059] From [Table 11], it is seen that, in comparison to Comparative Example 10, the 
cosmetic of Example of Application 10 is superior in temis of the feel of brightness and 
beauty of color and, in comparison to Comparative Example 1 1, it is superior in terms of 
the feel of close fit, smoothness and feel of brightness. 

[0060] (Example of Application 1 1): Nail enamel 

Nail enamel consisting of the materials shown in [Table 12] was made. 

[0061] [Table 12] 



(1) Nitro cellulose 12 

(2) Modified alkyd resin 12 

(3) Acetyl tri butyl citrate 5 

(4) n-butyl acetate 36^ 

(5) Ethyl acetate 6 

(6) n-butyl alcohol * 2 

(7) Toluene 21 

(8) Iron oxide pigment 0.5 

(9) Titanium dioxide 0.1 

(1 0) Glass flake of Example of Application 7 3 

(11) Mica 1 

(12) Organic modified montmorillonite 1 (wt %) 



[0062] The materials (1 ) - (7) shown above (but, only a part of the material (4)) were 
dissolved and, to this solution, mixture of the material (12) and the remainder of the 
material (4) in gel form was added and mixed. Then, fiirther, the materials (8) (1 1) were 
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added and mixed. This mixture was filled in a prescribed container to make the nail 
enamel. Results of evaluation by senses of this cosmetic are shown in [Table 13] below. 



[0063] (Comparative Example 12): Nail enamel 

The material (10) of Example of Application 1 1 , i.e. glass flake, was substituted with the 
mica of Comparative Example 6. Other than this, the same procedure as that of Example 
of Application 1 1 was followed to make the nail enamel. Results of evaluation by senses 
of this cosmetic are shown in [Table 13] below. 

[0064] (Comparative Example 13): Nail enamel 

The material (10) of Example of Application 11, i.e. glass flake, was substituted with the 
glass flake of Comparative Example 3. Other than this, the same procedure as that of 
Example of Application 1 1 was followed to make the nail enamel. Results of evaluation 
by senses of this cosmetic are shown in [Table 1 3] below. 

[0065] [Table 13] 

Item Spreading Feel of Smoothness Feel of Beauty of 
close fit brightness color 

1 1 O 0 Double circle Double circle Double circle 

CEI2 O 0 0 0 O 

^3 • ♦ A 0 Double circle 

EA. Example of Application; CE. Comparative Example 

[0066] 

From [Table 13], it is seen that, in comparison to Comparative Example 12, the cosmetic 
of Example of Application 1 1 is superior in terms of smoothness, the feel of brightness 
and beauty of color and, in comparison to Comparative Example 13, it is superior in 
terms of spreading, the feel of close fit, smoothness and feel of brightness. 

[0067] (Example of Apphcation 12): Emulsified foundation 

The emulsified foundation consisting of them materials shown in [Table 14] below was 
prepared. 



[0068] [Table 14] 

(1) Stearic acid 0.4 

(2) Iso stearic acid 0.3 

(3) -Cetyl 2-ethyl hexanoate ' 4 

(4) Fluid paraffin 1 } 

(5) Poly oxy ethylene ( 1 0) stearyl ether 2 

(6) Talcum g 

(7) Pigment 4 

(8) Cetyl alcohol 0 3 
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(9) Preservative q 07 

(10) Glass flake of Example of Application 6 10 

(1 1 ) Tri ethanol amine 0.42 

(12) Propylene glycol 5 

(13) Preservative 0.02 

(14) Ion exchanged water 54. 1 9 

(15) Perfume ' • 0.3 (wt %) 

[0069] The materials (1) ~ (9) described above were dissolved at 85 deg C and mixed 
and, to this, the material (10) described above was added and dispersed uniformly. To 
this, the mixture obtained by dissolving the materials (1 1) - (14) described above at 85 
deg C and mixing them was added slowly and emulsified. The temperature at the time of 
emulsification was maintained for 10 minutes and stirring was done. After this, cooling 
was done down to 45 deg C while stirring. To this, the material (15) was added and 
stirring and cooling were continued until 35 deg C. Next, this was filled in a container to 
obtain the emulsified foundation. Results of evaluation by senses of this cosmetic are 
shown in [Table 15] below. 

[0070] (Comparative Example 14): Emulsified foundation 

The material (10) of Example of Application 12, i.e. glass flake, was substituted with the 
mica of Comparative Example 5. Other than this, the same procedure as that of Example 
of Application 12 was followed to make the emulsified foundation. Results of evaluation 
by senses of this cosmetic are shown in [Table 1 5] below. 

[0071] (Comparative Example 15): Emulsified foundation 

The material (10) of Example of Application 12, i.e. glass flake, was substituted with the 
glass flake of Comparative Example 3. Other than this, the same procedure as that of 
Example of Application 12 was followed to make the emulsified foundation. Results of 
evaluation by senses of this cosmetic are shown in [table 1 5] below together. 

[0072] [Table 15] 



Item Spreading Feel of ^ Smoothness Feel of Beauty of 

\ close fit brightness color 

^^^2 0 O Double circle Double circle Double circle 

CE14 0 0 0 0 A 

• • A O Double circle 

EA. Example of Application; CE. Comparative Example 

[0073] 

From [Table 15], it is seen that, in comparison to Comparative Example 14, the cosmetic 
of Example of Application 12 is superior in temis of smoothness, the feel of brightness 
and beauty of color and, in comparison to Comparative Example 15, it is superior in 
terms of spreading, the feel of close fit, smoothness and feel of brightness. 
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[0074] (Example of Application 13): Rouge 

The rouge consisting of the materials shown in [Table 16] below was made. 



[0075] [Table 16] ^ ^ ■ 

(1) Hydrocarbon wax * 20 

(2) Canderila wax 3 

(3) Glyceryl iso stearate 40 

(4) Fluid paraffin 26.8 

(5) Titanium dioxide 4 

(6) Glass flake of Example of Application 7 4 

(7) Organic pigment 2 

(8) Perfume ■ 0.2 (wt %) 



[0076] The materials (1) - (4) described above were heat- melted at 85 deg C and, to this, 
(5) - (7) were added and stir- mixed. Next, (8) was mixed and stirred and^ next, it was 
filled in a prescribed container to make the rouge. Results of evaluation by senses of this 
cosmetic arc shown in (Table 1 7) below. 

[0077] (Comparative Example 16): Rouge 

The materia] (6) of Example of Application 13, i.e. glass flake, was substituted with the 
mica of Comparative Example 6. Other than this, the same procedure as that of Example 
of Application 13 was followed to make the. rouge. Results of evaluation by senses of this 
cosmetic arie shown in [Table 17] below. 

[0078] (Comparative Example 17): Rouge 

The material (6) of Example of Application 13, i.e. glass flake, was substituted with the 
glas§ flake of Comparative Example 3. Other than this, the same procedure as that of 
Example of Application 13 was followed to make the rouge. Results of evaluation by 
senses ofthis cosmetic are shown in [Table 17] below together. 

[0079] [Table 17] 

Item Spreading Feel of Smoothness Feel of Beauty of 

. close fit brightness color 

EA 13 0 O Double circle Double circle Double circle 

CE16 0 O 0 0 0 

CE 17 • m A 0 Double circle 

EA. Example of Apphcation; CE. Comparative Example 

[0080] From [Table 17], it is seen that, in comparison to Comparative Example 16, the 
cosmetic of Example of Application 13 is superior in terms of smoothness, the feel of 
brightness and beauty of color and, in comparison to Comparative Example 1 7, it is 
superior in terms of spreading, the feel of close fit, smoothness and feel of brightness. 
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[0081 ] (Example of Application 1 4): Eye shadow 

The eye shadow consisting of the materials shown in [Table 18] below was made. 
[0082] [Table 18] 

(1) Talcum 21 
. (2) White mica 20 

(3) Glass flake ofExample of Applications 40 

(4) Pigment 12 

(5) Squallane 4 

(6) Cetyl 2- ethyl hexanoate 1.9 

(7) Sorbitan sesquiolate 0.8 

(8) Preservative 0.1 

(9) Perfume ^ 0^2 (wt%) 

[0083] The materials (1) - (4) described above were mixed by a Henshell mixer. To this, 
the mixture obtained by heat- mixing (5) (9) was mixed by spraying. Next it was 
pulverized. This was discharged into a prescribed dish to obtain the eye shadow. Results 
of evaluation by senses of this cosmetic are shown in [Table 19] below. 

[0084] (Comparative Example 18): Eye shadow 

The material (3) of Example of Application 14, i.e. glass flake, was substituted with the 
mica of Comparative Example 7. Other than this, the same procedure as that ofExample 
of Apphcation 14 was followed to make the eye shadow. Results of evaluation by senses 
of this cosmetic are shown in [Table 19] below. 

[0085] (Comparative Example 19): Eye shadow 

The material (3) ofExample of Application 14, i.e. glass flake, was substituted with the 
glass flake of Comparative Example 3. Other than this, the same procedure as that of 
Example of Application 14 was followed to make the eye shadow. Results of evaluation 
by senses of this cosmetic are shown in [Table 1 9] below. 

[0086] [Table 19] 



Item Spreading Feel of Smoothness Feel of Beauty of 

ciose fit brightness color 

EA14 Double circle Double circle Double circle Double circle Double circle 

CE18 0 .0 0 O 0 

• A O Double circle 

EA. Example of Application; CE. Comparative Example 

[0087] From [Table 19], it is seen that, in comparison to Comparative Example 18, the 
cosmetic ofExample of Application 14 is superior in terms of spreading, feel of close fit, 



(18) 



smoothness.and feel of brightness and, in comparison to Comparative Example 17, it is 
superior in terms of spreading, the feel of close fit, smoothness and feel of brightness. 

[0088] 

[Effectiveness of the Invention] This invention is constituted as described above and so it 
has the following effectiveness. The pearlescent pigment of the invention described in 
Claim 1 can provide inexpensive pearlescent pigment having the following character- 
istics: it has an average thickness of 0.1 ~ 2.5 ^m, average particle size of 1 ~ 300 ^ra 
and an aspect ratio of 10 ~ 500 and the base material is the glass flake containing silica 
by 45 ~ 75 wt % and having smooth surface. Further, it is the pearlescent pigment in 
which the surface of base material is film- coated with metal oxide like titanium oxide 
and so it does not have lackluster as a cosmetic material and it expresses very good feel 
of brightaess and it does not give the feel of roughness on the skin and has excellent 
spreading and feel of fit. 

[0089] According to the pearlescent pigment of the invention described in Claim 2, 
precious metal and titania are attached to the surface of base material in addition to the 
effect of the invention of Claim 1 and, consequently, the titania film of rutile type that is 
dense and stable is formed by heating at a temperature below 600 deg C. 

[0090] The cosmetic of the invention described in Claim 3 uses this peariescent pigment 
as the cosmetic material and so it can provide a cosmetic that has a good spreading and 
excellent feel of fit on the skin and does not generate the feel of roughness and has the 
beauty of coloring \yith excellent feel of brightness 



(19) 



